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(57) Abstract: An apparatus for forming an oxide film on the surface of a 
substrate (S) by a CVD method under a condition of pressure around the at- 
mospheric pressure. The apparatus comprises gas supply sources (3 A, 3B) 
for supplying a process gas of two components: a source gas (A) compris- 
ing a silicon-containing gas such as TMOS or MTMOS and a reaction gas 
(B) comprising an oxidizing gas such as O2 orNiO and a dischaigc process 
unit (1). The process gas (B) discharge-processed by the discharge process 
unit and the process gas (A) not discharge-processed are mixed near the 
surface of the substrate. As a result, an oxide film having favorable film 
quality and coverage properties can be formed at a high film-forming rate 
by a CVD under the atmospheric pressure. It is more preferable to mix 
H2O gas discharge-processed or not discharge-processed. 
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^Efem^3gifi5i^tj?:«f;^#AiFi5 2tj:«. mis.vtcmm^mi tmu\^. mi 

20 l^t;?® 1 2{C:^i-^3tC)t>(^:a5>^ffl$tb-CV^5o 

o) 3 Cjos^i^^tv. :;{f:x.#AlfP2(0;^f>^^AP 2 a tc7'o-fe;^;«f;^#^^2i 

(TMOS) 3 A365^i^$;h.-C*3t). -fe:?^ 3 B . 3 Cd^b 



wo 03/107409 
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5 -rso 

10 <^j6S?^S4> 

7^ (TMOS) ^^^^^^zfn'^:^:ff:^j^^^U^ A. RX:^. 2^^(DzfT^±: 
15 :^:ff:^^m^\^fcm^:ff:^ (Og+Hg O) ^mmT^mi^:ff:^m^m3 B C 

T*3?) . =§-|fP<^;^^'!ttiiP lb, 2b (lllll> lai 2#fii) ^i^eji^tmb 

20 MmfiihmmRxf:ff:^mAU2izit^ mu^^t-mmj^mi tmuK. mi 
iRxj^mi 2i:i^^mm(Dh(D7!>^mm^tix\f^^o 

;^;^#t^M3 BC;6S^i^$tu. :ff:^mAU2<D:ffy^mAa 2 a lJ:>^n-fe ;^:«f 



y/O 03/107409 
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25 

+H2O) ^nni&m^nz.xikm^mt:n\f^. ^(Dnnmm^vtim^:^ 

10 <llifS?I^S5> 

7. (O2) ^'^m^^-zf'^^^-^^^^^^^^ ■:tu^7^-)S::^'i^^U (TMO 
15 S) 3A. ^nztxi'^z.T^iS^^'i^^U (H2O) 3C^#X.-CV>5o ''jJiJS, T 

•fe ;^ ;?f ;^ ^^21 3 c ^ tt ^ tL#tJ^ ^ ti T M o s i: H 2 o ^ ;if ;^ ^ 
2<7)ii:HG-e^'a-UT. ^(DW^^^:^ (TMOS+H2O) ^:^x^^A§l52{c 

T*3«9, #|fP<?5;<f^i!tWP lb, 2b (mil, ^1 2#fig) ^^bt^tHb 
*fem^aifPl&t^:<^^^AIfB2tc«. MIBUfc^JSJ^Sl i:l^m{-> HI 1 



wo 03/107409 
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26 

tL. ^y^m>^U2^m^\^fzW:^-^:^ (TMOS+H20 : iscm^s^jiu) 
itm (s i 02) ^m^-r^o 

10 L-CV^7fev^^S'^;<fy^ (TMOS+H2O) ?r}il-^bTV>So-C% • 
15 fc^o 

m 9 i;i^-rm'fbl^?^^iSg«. 2o<D:^tt^S$pi , 1. ;^f;^^A^2. 
7'n-fe>^;«fy^ (TMOS) %#^|&-r5::^o*fe^:^^#tiSi&?!S 3 A. ;S:tJ«i!S-^;«f 

#^<7>>5f^i!ttl:JP 1 b . 2 b (m 1 1 . HI 1 2#^) d^e)>!ti^tHbfc:7'n>fe 
y?. ;?f ;^ liS^ S (0^®#j£-cm'g'-r 5 J; 5 J- o "C ''^ S o 



wo 03/107409 
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mAn 2 a\z.-:fu'^y^:ff':^^mU (tmos) 3 Ai)>^m^tiX:is V . 
5 ^^:^m^m3BC, 3BC7!)^h(om^:ff:^ (O2+H2O) ^^ifi^tim&l 

(O2+H2O) :^j^'^:^:ffy^Wi^m3A7b>^m^^ti:ff:^mx^2^m 

^^gst^^ffiteiv-y ^vm^fbrn (siOa) ^m^-t^o 
10 c:<D<};5tJ:s ;i<^)|lilS?^^tJ:«tnfi. H^O ©jS-^j^f;^ (2^^) 

15 A§P<^;^f^iiiil^i:^l:^•t-5:^f^) l;i«g5llb/cj:;dse>cVD^2.a^fT5o 

20 < MMMM 7 > 
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^itf:^ (TMOS+TMP) ?lr:^f^^ASP2{3:#t^-r6„ 

^fc, :/n-fe;^;«f>^ (D) LT. TMPgJ^^lC, TEP. TMB. TE 

mi 7 jji^-r^^bj^fl^^^e^^ «ffiRi^jpm@i i tmmnmi 2t^hti 
2mz.^'7 :^'r^N\Tiim^^fi^o ii£E^*pm@i is.t^^«6m^i 2(d 



wo 03/107409 
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*Hp]«^1 OJcfi:^;^^AP 1 a t^^^mu l b :i5^»t bttTV^So :^ 
iag^ttT*3t) > r (^*i-iB]5p^2 1 tmMmmi 2 ^(D^|j:;^;^iii@i^2 0 

^fp]5F*R 2 1 *i-iRimi^ 1 0 (Dmrn^Mmm 1 1 :sLT^^ift«^ 12^1^ 

H^i 0 (D:^f>^5*:tfciP 1 b i:l^^le:^®^^T#:fe"lB]J-^ftv^*;^?i^^7jCoT 
15 v>5o Jfe^s, 5pff5p;K2 1 ^i^JSiS*fctt^6||:$^JN-3^^DV^•rtLT•feoT^JJ; 

^a«6{;iJ:oT^[Rimai 0^tJ«*Mp]^^2 1 i:S^S i:<©Fa^— ::^fRl»c 

m-^^:^:^ (^jx.f^TMos. TEOs*^) ^^^^•t^tth^^. m&mn 




wo 03/107409 |K< ^■p-/JP03/07548 



30 



f.c*5, in 1 7 (c^-rm^bl^^^^^mT-^. :^S^raP^^M^*:^^<^:^ 

^^:PSbtb5^:^'fc<^ -gajx-fi. ^tScm^HP ^^Jli'^*;«^xo:^f;^iiigl^2 o 
20 t-b^-^l^^^oX^mir^ ^o\^fii-^nx\i^f^^ . ^m:ff:^i>^^WLS<D^^ 



wo 03/107409 



31 
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ij^^^d^u-c. Mm^U2 3m<Dmnmm6K^:6mn=''^y^ ^^^^^ 
-(omi sommj^mk^xtiit^ n\^mmi o(Dm^mmmi im(Dm 

<mM^mi 0 > 

mi 9 \^^-rm^y:mmmmmi-t. m&m^mm 11,11 tmmmm 1 2 , 
1 2t>hti:^2m.(DM\^mmi 0 , lo.miigia, 1 R}t>:ffy^^^m 

^Mi^mmio. 1 o(DmmmMmmi 1, iitm^nmi2. 12 1 

jEM«i 1. 1 is.tj«#^%mai 2, 1 2(Z)#^®}:i^tb^tt®^^m 



wo 03/107409 
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nmrn^mi 0 tM]^mmi 0 tit. m^mm^nmn, utmmnmi 
2, 1 2 iKDmmiii^i^^nm^mm immmmi2, i2mp^m) ttj:^x 

nmi2, 1 2(DmK:ff::^mT^^2 Oiim^^tiX\f^^o :^:^mmm2 

^y^mm^2 o<D^>t-m^m\^xmM^t^j:^^m\^mm^tix:i3V) . Mm 
1 9^y^m) (Dmn.='i^y^^>^tf)^m\:^tfj:^j;:^i^m^^tix\^^^o 
^b-c. sx±(Dmm<Dmihm^^mmi^^^^x . 2m(DMmmmio. i 

3E;5^b<?5^B-^^:«f^ (^Jx.tiTMOS. TEOS^.) ^m^i-^tfh 

i^</vy^mm ^RiJPUT. «jEPP^jpm@i i tmmmmi 2 t(DmR'c^m 



wo 03/107409 

33 

zwMmmi 1 t^mm^i 2 i:<^p^j^>^^x-^^^p 1 , p 2^ii^$-& 

TJ«p 2 flriioib. ;5f ;^B*:fcb p 1 1 b , 1 b Pjp^:^ W L^#Sjc&;^;^ t^;*";^ 
10 ^:itf:^(Dm^n mi 9 ^tE:f3^(D:ff:^m) :7'7X-r^raP 2 ^lijS b 

fj:^^ mi 9K7f:-rmmxi^. 2-^(D§mmm6, 6\zxox^mwf^^ 

^ToTV^S}$s, #^ip]m^i 0. 1 0^^l^A-r5S^&:^^<^:^^^5f£*^P— 
:^«^ll-^?5fc mi 9'P&:^^(^:^^M) ::?^7X'r^rHlP 2 ^jiiiUfcK 

(HI i 9 4'*":fe"^<^;^^^) t<Dmm'^ 

20 <llife?^^. 1 1 > 

:ioiim?i^ii-e{i. mi 9(Dm^i^i3Qx.x^ Mi^mmi o, i oorm 



^ppiP03/07S48 



wo 03/107409 



m 

34 
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<mmm 1 ~3 > 

y;^A^2S.tJ^*fc«^®$Pi ;l(oJlIS#■C'-::^[^il^-^v^^;l^Sbfc)^^S-c 

1, 1 ^S^^ffi 0. 5~3 Omm^il^^^ttSo 0. 5mm 



wo 03/107409 



m 
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2~1 0mm l^l^^-rS 0:65^* bV^„ 

;^f>^S?5lfU5 B. _h{l!|y^ y y b SOjSffli^S b^^JlEiib. :^>^^A§|5 2 (Z>:^f 

pSfflp 2 b^=»pJ»^s^^:|^i]^tTl!ftm■t■5o 

!fttii-^5/ K-^^#t*&$tb-C#fc^^ (O2 ) ;if^}i> m 1 4 l^^-f-J: 5 
\Z.^ iJy^'^^^^ K, 5 C. ±fili;^ y b 8 (D0EaBl8 a , Sc^iiKaU. 

ifea^O!S§Pi, i(^;^S^^D, D(;i#A$tiSo ^b-c> ifefem^FflD, D 

-5^J£:/7X-^;6S|i^U. igijet^^<^^^ (O^ ) ;^;?^dSTfia;^ y h 9 
Oi(SW1^9a, 9 c ;Sr3iigU. igttiP 1 b, 1 b S tci^JfCntmi- 

iSJ. ^;KS{*. ^^g«e§lS7lC«S^tU. fSaiR 1 b. 2b. lb (SIJ<^ 
mv^^^-rttri. 4*fc(^«3^4a, 4 b, 4 c, 4d) ^Sr^^^S J: 5 ^JliSi^ 

«ttiiP 2 b d>b«^l±iUy5ii/y 3>"^^:;^f;^ i«*ttiP lb. 1 bd^biltttiU 

;ii:lcJ;o-C^ S^S<D^®lJ:i/y =i>'m^kl^ (SiO^ ) ds^^$tb?)o 



wo 03/107409 ^^/JP03/07548 
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a, 19c ^fp^(Dmm^i 9 b u-ci^:^^^-^ S J: 5 1-^^^ l-"C 'b J: 

2 ) :;?f>^^:;as i ^^^e^Ji^i^-^x iyV=^:ymitm (SiO 

• #iS^(7>JE;'j 9 5 k P a 

• ^^(oipi^m^ 3 5 or 

8 0 mm/m i n 

• TOPSffiVpp 14. OkV 
. ^^/Vx^.Jli^^ 2 0kHz 



wo 03/107409 ^ ^p-/JP03/07548 
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f EO S +N2 
O2 +O3 




wo 03/107409 ^V/JP03/07S48 
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' ;ff;^S«igla51 2 a TEOS+N2 

• 2 b O2 +O3 

• :ffy^mmUl2c TEOS + N2 

<mMm4.> 

• : S i ^a^—y^ (8 inch, T ^ J^^^B^^&i) . S^S^fi 

• m^U^ : 3 5 0 



wo 03/107409 
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;{f;^g«f5lfP 5 A : ©2= 1 0 S LM. H2O=0. Sg/min. HgO© 
^■Y y T:ff:^ t b-r<^N2= 2 S LM 

iJ:^mUU5'B : TMOS = 0. 2 g/m i n. TMO S O^^r U T;«f ^ 
U-C<??N2= ICS LM 

;^f;?^^$fE§|i5 C:O2=10SLM. H2O=0. 5 g/m in. HgO© 

=¥-\' y T:ff:^ ibTc^N2=2SLM 

• ikWL^^ : ^'?/t';^JSi^i!:= l O k H z > ^*PmjEVpp= 2 O k V 

• mm-ikn^muf^mm= 4 mm 

• S3K«©«S!a^j$^ : 2 0 Omm/m i n 

sk±<Dmum^ ' ^^i^x . mms(Dmmi^^m^n<>fct^s. iso 
OA/mi n(D^mmmxs i o,m^'^^ :i tHi^x^ fco ^i^^jtsm 

-^tf) :R.'0^^a^#S:TIB<^^2 Jci^i-o 
i^mm-h^t^ (WH=4. SMV/cm) -efeSr 

mm. (1 X 1 Q-^A/cm'') ^;f^5li#^SS:ti-lllb, ^OtfiU^m;i> b 



wo 03/107409 



41 
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<Jt|550iJ3 > 

u-c. ^msiDmmv^s i o,m^^m\^tct^^. ^m^miti 9 0 oa/ 
'^j4^i^c^?fe-cMu^o i^mmm^t^) ^rm(Dm2K 

IMV/cm) o 

0 P 0 A/m i n. Mffif^l . 7 MV/ c m-efeofdo 

Tia(?5^2ic^i-i ^jfeM4j^^b-CH2O<^^;to*^0. osg 

mt:no1tt:i^. 1 5 0 0 A/m i n<D^m^^XS i Ozl^^Sr^S CI 

:L<Dmmm5(DUM-^^^. H2 00^;&0»^0. O 5 g/m I nlC^-C?^ 
SbTt>. ^SitiP (15 0 OA/mi n) &TJ«»i£ (4MV/cm) (DM 



wo 03/107409 



m 

42 
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<mmm6> 

intC^SL^ HzOCOmMA^ 1 . 5 g /'m i n te:ii4UyhC: ^^^fi^ 
^mmi irl^C^ bTS^S<D^ffi{J:^i^^=ff ofc^ 1 4 0 0 A/m 

^*T'fc5TMOS^l/2lc:i^»bTtj> ( 1 4 0 0 A/ 

min) 7!>^mhtl^^t7l>^M^^o "tti. M^^^f (5. 5MV/cm) 

<mMm7> 

TIBC0^2 IC^-TJ; 5 t-. 4 izML^X TMO S<Dm^l. 5 gym. 

^ltJ«^ ^;K<^«K3^3il^^^<^4 0 Omm/m i niZlLfc:: i:^^;^f*^ ^Jfe-e^J 

4 tm\:^ti.xmms<Dmm\z^m^n^tct:ia. 4 s o 0 A/m i n t 

|iEM3) t^^i^XMiPfti^iS. (3. 5MV/cm) ^SS'fl^-f-S - d^-r?^ So 



wo 03/107409 



m 

43 
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m4:tm\::^t\^xmms(Dmm^^m^n^fct:L^. i 7ooA/^mi n 

^LOmg-fi?!! 8 TMO S lc:#X.TMTMO S ^ffiV^T 

<mMm9> 

i^ci:u-c. &ms(Dmm^^m^n^tit:L^. i e o o A/m i ikd^ 



wo 03/107409 



7JP03/07548 




wo 03/107409 




<it^m4:> 

mMM4: tm^t \^x^ms<Dm:m^s i Oai^^^i^bfc^ 

m^^i-iMmm^ t)^^xm< . ^fcwn^isv^ (2. 4Mv/cm) o 
<mMmi 0 > 

mmm^ tmct\.xmms(DmmK^m%:n^tLt:L^. 1 s 0 oa 

' 5 ARXJ^ 5 C : 0^= 1 0 S LM 

• :ff:^mm^5B ; TMO S = 0. 2 g/m i n. TMO S<^^-Y P r;«f 
UT(7)N2= 1 0 S LM. H20= 1 . Og/min. 

^(ommmi o(D^^^7!)>h. Ur,o},z.nm^M^nt>fj:<xh. tmos 
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[^3] 







c4=i -We /cri -1 r\ 


Si 




TMOS 






g/min 


0. 2 




02 


SLM 




10+10 




SLM 


10+10+10 


10 


H2O 


g/min 


0. 5+0. 5 


1.0 




A/min 


900 


1800 


An* 1/-'/* 




1 


1 


its 


MV/cm 


2.4 


4.6 



<mMm 1 1 > 

j>.mm^<^ —^^^B^^tc^ms <Dmm\^0.m'^n^t^ ^ 1 5 o o a 

• ^^Ktaii? : 3 0 0 
10 • mwi-nniiikm^mm.m= 3 mm 

<mMm 1 2 > 

mi 7<D^^b]^J^^^e^^:^3v^T^ mffpnipm^i 1 (sus304ia: 

15 iiil2 5 OmmX;ft$ 5 0mmXjf:;?^2 Omm. mi^W^^ ' T Jl^ % -T) 



wo 03/107409 



• 
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2 (SUS3043^:i|il25 OmmX:^$ 5 0mmX^^2 0 mm. 

Vito ^fl&m^Sl 2lJ:^bT*H^fl21£:K2 1 (SUS3043^:ili25 

OmmX^ft^ 5 0mmX;i:;;ZA2 0 mm) ^ 1 mmODrHlPg^feltT@a»UT;^ 
5 y^aiilgS2 0 ^J^J^bfCo 

: ©2= 5 S LM 
lg3|Sf;5f P?. :TEOS=0. 2g /m i n . N2= 1 0 S LM 
: S i (8 inch) 

10 m^-w.mm^M=4mm 

PniP^lf- :5kHz. 15 k VcD^-^/v;^®!?- (^"^/V;^*! 1 0 s ) 
^3K<^aKill^S : 2 0 0 mm/m i n 

^tKta^ : 3 5 ot: 

0 0 OA i^mmm= i o o o A/m i n) i o,m^n^:itt>^x-^ 

fCo 

<IIJii?y 1 3 > 

^^:^?^\zM\^Xs Mi^^m2 3m(Dm^mm6\^^^w%='>'y^ ^^^^ 

S^S<?5^®lJ:^l^trtTofc^;i6. i^fflOOOA (^i^aiS= 1 0 0 0 
A/min) (7)S i 02J^^#S:i^dS-C#fco 



wo 03/107409 '^1^ ^^/JP03/07S48 
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<mMm 1 4 > 

mi 9(DmitmM^mm^^^^x. ^mmmnmmi i. 1 1 (suss 

0 4 3gl : "i>i2 5 OmmX:g:^ 5 0 mm X J?:;?^. 2 0 mm, : T/V^ 

■:^) ^#^ifiS^12, 12 (SUS 3 0 4^ : i|iS2 5 OmmXS^ 5 Om 
5 mXl¥;^2 0mm. @#:fl«#: : T/W ^ Sr 1 mmCDF^iSg (:/7X-^2g 

mPl, P2) ^folt-CiBgb/Co ^fc. 2t6:0^±l&m^l 2, 12Srlm 

Si^;;{f;=^ : ©2=1 0 SLM (^^X-^^gf^P D ^ 0^= 1 0 S LM C;^ 
10 7X-^^rBlP2) 

J^JiS|.;5f ;^ :TEOS = 0. 2g /m i n . 1 0 S LM 

mm : S i (8 inch) 

S^-m^FBlS&il= 4 mm 

PniOmi?- :5kHz. 15k V<^^-?/^:^fl;l?- i^<^l^^B 10ms) 
15 S>K<^i5i2^M^ : 2 0 0 mm/m i n 
: 3 5 0 

oA/mi n<D^^5t«-es i03^%#sr.^=d5-c#^o *fc. mmn 

20 (Diife«JljS^^^H (0 — 6 kHz) b-C^i^^=fTofCo ^<D^^'^M 



wo 03/107409 ^pr/JP03/07548 
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^K^=fTofct r a. 5^5 0 0 A/m i n<D^m^M-^S i O^m^"^^^ 

tt^v^tco sfn. miiim^(DWiimm^^^^^ (0-5 kHz) vx^m 
nibm^x^otKDt^. mmmi4 mi 9 (Dmmm^mm xi-^. m? 

hK. nm.^W^Mm\:.-r^:itx. SOOO-lOOOOA/mi n<D^ 
£t_h^BJUyhJ:5tJ:. :*:^PJt^J;tbf^. TMOS. MTMO S^(^i^y =^ 

TMOS. MTMO s^cT^ixy =i:/-^^:^;^:d^e>5fe5ilHs|-:^;=^ 



wo 03/107409 
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15 mm±<Dmm'^m^ 

<Dm^<DmmK-yv =^>'m^tm. (s 102) m^mmi'^(OKmm^mm'r^ 



wo 03/107409 



• 
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It ^ O ^ S 

S^ife-Cfco-C. mn^^ (A) . RJt^:ff:^ (B) ^v>5 2^^(Dzfn±:^ 
^^t:^mv. ^fi.h2^^(0^x:^^:^-ff^ (A) . (B) (oo^. -^^^-^ 
TsiJy^ (B) ^c^:^««LiSSrbfc>^a-fe:;^:^;^ (B) iJi. i^c 

5^&-efcoT. J^.^;5f^ (A) . Sl^?:^^ (B) . H30:^f^ (O 

(c) <n>b%. •:fx2^^ij^ (B) =s:iEfe«*aai-. ^(oj^m^a^ uyt^-a 

(B) l^. v^:^^v^:r n -fe^;?f :^ (A) Rt;«>^n-fe;^ 

^:J^5feT*.oT. MJ|sf;{f;^ (a) . ^^-iS:^ (B) . H^oj^f;^ (c) tv^ 
5 3^:»-'?5^a-fe>^;5f;=^^^^i-. ^ti.b3^^<7):/«3-fe^;*f^ (a) ~ 
(C) (B) k^n^^:^>^ (C) i:=Sr^tt^^WJ 

(c) Id. :fe««!ia^LTV^Jfev^:7^^-fe;^:^f:5^ (A) ^S^^S^jfi-c-g-dft 
S^fe-CfcoT. mi|s|';Jf;^ (A) . ^f£::*f^ (B) . H20;«f:^ (O 



wo 03/107409 



• 
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10 



0 3^^(D^r^^^^^^^^^^ 'ttihS^^iDzfn^:^:^^^ (A) ~ 
(C) 055*>. (B) t-^^-^^:^^ (c) ^ ^Sr^S^Ufcm-^ 

?>^ife-t?fco-c. m)|s|-;5f;^ (A) . (B) . H.O:^;^ (O 

(c) (D^^. fv2±^^^ (B) ^^mmmv. ^(DM.mmm^\.fc:f^ 

^y^iS:^ (B) {c. ^m^a?^b-CV^^^V^7•^•t;^;<f;^ (A) irT-a-fe;^;^ 
6, tGiaj^^iSl';^;^ (A) TMOS. MTMOS#<D^>U=r>'^^:^f:^T* 

8. TMP. TEP^<^y V^^:^^S.tJ«/XttTMB. TEB^ 

(D) ^fxx^^iS:^ (A) ^i^l^UT^ffl-r 5 ^ tr^^^i: 

20 -r 15-21 ov>-r:rb?5»M-ia^'^®^'ft;i^?f^J^^^« 



15 



wo 03/107409 llpi ^^/JP03/07548 
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5 12. ±%m'^^(omti^W'^(DCYi>m\^i:^^m<Dmm\cmm^m^ 

i-S^ei?fcoT. JEslsf:^'^ (A) . Si^?:^^ (B) tv^5 2^^<^^^•fe 

;^f;;^ (A) . (B) (Dotb. ^n-fe^^;^ (B) t:nmi&mn\^xMmmm 

i-Si^S-efco-r. J^5|sf;Jf:^ (a) . ^Jt>;^^ (b) . H^O:if^ (c) ^ 

15 las^^o^i:^-^^:^^ (A) ~ (c) oo^. -:fvi^:^-^^ (b) =Sr*fe« 
^S^l3i-c:^«^aSrm^. ^(^:^m*o.a^ufc:/t3-fe;^;^f;^ (B) -f 
xi^y^^y^ (A) S.tJ^:/c^-fe;^;?f:^ (C) .Sriifem^Siir-n-. 

So 

20 14. ^^ffifi'l^(?3ff;ti^#-eocvDifei^J;t)^«<^*®t-^^l^^^'^^ 
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